Novel Histone Deacetylase Inhibitor Modulates Cardiac Peroxisome Proliferator-Activated Receptors and Inflammatory Cytokines in Heart Failure.
Heart failure (HF) affects cardiac metabolism and inflammation. Histone deacetylases (HDACs) play a critical role in cardiac pathophysiology. This study investigated whether HDAC inhibition can regulate HF by modifying cardiac inflammation and peroxisome proliferator-activated receptor (PPAR) isoforms. Echocardiography, electrocardiography, ELISA and Western blot were performed in rats with isoproterenol-induced HF, with and without orally administered MPT0E014 (a novel HDAC inhibitor, 50 mg/kg for 7 consecutive days). The left ventricles (LVs) of HF rats expressed significantly higher levels of HDAC1, HDAC2, HDAC3, HDAC4 and HDAC6 than the healthy LVs did. HF rats treated with MPT0E014 exhibited improved cardiac fraction shortening with reducing chamber size. The MPT0E014-treated HF LVs exhibited a smaller increase in the expression of interleukin (IL)-6, p22, SMAD2/3, extracellular signal-regulated kinase 1/2, PPAR isoforms and circulatory tumor growth factor-β1 than the untreated HF LVs did. Moreover, MPT0E014-treated HF LVs expressed less fibroblast growth factor receptor than untreated HF LVs did. HDAC inhibition can improve cardiac function and attenuate the effects of HF on cardiac metabolism and inflammation, which might contribute to the beneficial effects of HDAC inhibition in HF.